In this work, we consider nearly-Kaehlerian Weyl spaces and show that a nearly-Kaehlerian Weyl space is a Kaehlerian if the almost complex structure is integrable. Also, we give a condition so that an almost semi-Kaehlerian structure to be Kaehlerian.
Introduction
Let W n be an n-dimensional space with a conformal metric tensor g. If the torison-free connection D on W n satisfies the compatibility condition
then, W n is called a Weyl space and denoted by W n (g, w). Here, w is a 1-form, called complementary co-vector field. In literature, it is shown that for the renormalization transformation of the metric tensor g ∼ g ij = λ 2 g ij (1.2) the complementary vector field w is transformed into by the rule
where λ is a scalar function defined on W n [3] , [5] , and [6] .
A quantity A defined on W n (g, w) is called a satellite of g of weight {p}, if it admits a transformation of the form ∼ A = λ p A (1.4) under the renormalization (1.2). We note that the weight of the metric tensor g ij is {2} by the transformation (1.2). The prolonged (extended) covariant derivative of the satellite A of weight {p} is defined by [4] , and [8] ∇
(1.5)
From (1.1), (1.2) and (1.5), and taking prolonged covariant derivative of the metric tensor g ij , we have∇
Using the Ricci identity for a covariant vector field v k , we write
then the curvature tensor of W n is obtained as
Here, Γ l ji are the coefficients of the Weyl connection
which is symmetric with respect to lower indices. In (1.9), l ji are the coefficients of the metric connection ∇. The covariant curvature tensor, the Ricci curvature tensor and the scalar curvature of Weyl space are defined by respectively, 
The Ricci curvature tensor is not necessarily symmetric on W n since the Weyl connection is not metric.
We here quote some definitions of [2] , and [7] . Let W n be a Weyl space of dimension n = 2m(m ≥ 1 
(1.21)
An almost Hermitian structure F j i is called an almost semi-Kaehlerian structure on W n (respectively, almost semi-Kaehlerian Weyl space denoted by SKW n ) if the tensor
The contravariant and covariant tensors F ij and F ij are of weight {2} and {−2}, respectively, and defined by means of metric tensor as
So it can be seen easily that,
The Nijhenuis torsion tensor of the Kaehlerian structure F h i on W n with the weight {0} is defined by
and it is said that an almost complex structure is integrable on W n if it has no torsion [2] .
If we take the complementary vector field w k = 0 in the prolonged covariant derivative in (1.5) then the above definitions reduce to those of Riemannian spaces [4, 8] .
Now, we give some definitions of nearly-Kaehlerian structures and almost Lstructures on W n and some theorems concerning these structures.
Almost L-structures and nearly-Kaehlerian structures on Weyl spaces
An almost Hermitian structure
is called a nearly-Kaehlerian structure or an almost Tachibana structure (respectively, nearly-Kaehlerian Weyl space denoted by NKW n ). An almost Hermitian structure
is called an almost L-structure and a Weyl space admitting an almost Lstructure is called almost L-Weyl space denoted by LW n .
Since an almost Hermitian structure F j i on KW n satisfies∇ k F j i = 0, for all i, j, k, then the Kaehlerian structure (respectively, the space KW n ) is an almost L-structure (respectively, the space LW n ). Theorem 2.1. A nearly-Kaehlerian structure (respectively, the space NKW n ) is an almost semi-Kaehlerian Weyl structure (respectively, the space NKW n ).
Proof. In (2.1), contracting with respect to i and k giveṡ 4) and also using the defining condition (2.1) we obtaiṅ
Replacing (2.6) in (2.4) we obtain
taking the prolonged covariant derivative of (2.8) gives
Similarly, taking the prolonged covariant derivative of
and by means of (2.1) we obtain
On the other hand, substituting (2.9) and (2.12) in (2.4) we conclude that
By assumption, since the nearly-Kaehlerian structure is integrable, the Nijhenuis torsion tensor N k ij is zero. Hence, we obtain
If we multiply (2.14) by F m k , and use (1.18) we thus obtaiṅ 17) and by using the Ricci identity [3] we have
If an almost Hermitian structure F j i is L-structure on LW n , then making use of (2.2) we obtain Multiplying g tn and using (1.11) we obtain
and
which implies that (2.16) holds.
Remark. It can be shown that the covariant curvature tensor W kjim of W n satisfies the following relation :
where
We quote the following theorem from [2] .
Theorem. If an almost semi-Kaehlerian structure F
where a is a non-zero constant, then Q defined by
is non-negative (non-positive) according as a is positive (negative). Further, the structure F j i is Kaehlerian on W n if and only if Q = 0. In [2] , it is shown that
In particular, Q = 0 if and only if the structure is Kaehlerian on W n .
The following theorem gives a relation between a nearly-Kaehlerian structure on NKW n and a Kaehlerian structure on KW n .
Theorem 2.5. For a nearly-Kaehlerian structure F
where Q is given by (2.32) and the equality holds if and only the structure F j i is Kaehlerian.
Proof. Since a nearly-Kaehlerian structure F j i is an almost semi-Kaehlerian structure, multiplying (2.1) with g jm we obtaiṅ
and also multiplying (2.35) with g in giveṡ
Making use of (2.2), (2.33) and (2.36) we obtaiṅ 
